CLCA2 tumour suppressor gene in 1p31 is epigenetically regulated in breast cancer.
The calcium-activated chloride channel gene family is clustered in the 1p31 region, which is frequently deleted in sporadic breast cancer. Recent studies have indicated the association of the second member of this gene family (CLCA2) with the development of breast cancer and metastasis. We have now shown the absence of expression of CLCA2 in several breast cancer tumours and cell lines, which confirms the results from other reports. When overexpressed in CLCA2-negative cell lines, their tumorigenicity and metastasis capability were significantly reduced, suggesting a tumour suppressor role for CLCA2 in breast cancer. The mechanisms behind the silencing of CLCA2 in breast cancer, however, have not been elucidated to date. Although we were able to identify CLCA2 mutations in breast cancers, somatic mutations are not the major cause of CLCA2 gene silencing. On the other hand, treatment of breast cancer CLCA2-negative cell lines with demethylating agents was able to restore CLCA2 expression, suggesting an epigenetic inactivation of this gene. Bisulphite-sequencing of the promoter-associated CpG island of the CLCA2 gene in breast tumours demonstrated that the absence of expression in these tumours was caused by hypermethylation of the promoter CpG island. In contrast, in breast cancer cell lines, tumours, and control cell lines that express CLCA2, a much lower level, and often absence, of methylation of the promoter were demonstrated. These findings demonstrate that CLCA2 is frequently inactivated in breast cancer by promoter region hypermethylation, which makes it an excellent candidate for the 1p31 breast cancer tumour suppressor gene.